Antioxidants attenuate multiple phases of formalin-induced nociceptive response in mice.
An emerging theme in the study of the pathophysiology of chronic and persistent pain is the role of pro-oxidant substances. Reactive oxygen species (ROS) have been implicated in contributing to and/or maintaining conditions of chronic pain. Recent pre-clinical reports suggest that antioxidants are effective analgesics in neuropathic and inflammatory pain models. The present study extends this work by examining the effect of three antioxidants on tissue injury-induced nociception. C57BL6 mice (20-25 g) were pretreated with either phenyl-N-tert-butylnitrone (PBN; 50 mg/kg, i.p.), 4-hydroxy-2,2,6,6-tetramethylpiperidine-1-oxy (TEMPOL; 200 or 50 mg/kg, i.p.), N-acetyl-L-cysteine (NAC; 200 or 100mg/kg, i.p.), or vehicle (0.5 ml/100 g), 5 min before intraplantar formalin (10%, 20 microl) injection. Nociceptive responding, indicated by licking or biting the affected hindlimb, was quantified for 30 min after formalin injection. Each drug was effective in attenuating two or more phases (acute, quiescent, and tonic) of the formalin response. To assess putative site of action, intrathecal TEMPOL (380 nmol/5 microl, i.t.) was given 5 min before intraplantar formalin. Intrathecal TEMPOL produced a 83% reduction in nociceptive responding in the tonic phase, but no significant attenuation of the acute phase response. To confirm that the antioxidant property of intrathecal TEMPOL was responsible for its analgesic effect on the formalin-induced pain response, intrathecal TEMPOL was coadministered with the free radical donor tert-butylhydroperoxide (tert-BuOOH). Tert-BuOOH coadminstration reversed the TEMPOL-induced analgesia in the tonic intraplantar formalin response reduction. The data suggest that pro-oxidant species may be important mediators of tissue injury-induced algesia in rodents, and that a spinal site of action is implicated in the tonic response.